ABSTRACT BACKGROUND: Six acute traumatic hip dislocations in pediatric patients were retrospectively analyzed. Types of dislocations, associated lesions, treatment methods, complications, and clinical and radiological outcomes were reviewed.
INTRODUCTION
Traumatic hip dislocation (THD) is rarely encountered in childhood. Therefore, a lot of series consist small number of patients in the literature. [1] [2] [3] [4] [5] Traumatic hip dislocation usually develops as a result of minor trauma. Owing to the elasticity of the periarticular structures in children with THD, associated acetabulum or femoral head fracture is rarer in comparison to adults. [6] Transepiphyseal fractured dislocation is also very rare in children. [7, 8] In patients with THD, bad functional and radiologic results Out of the six patients, five were male and one was female. The mean age at diagnosis was 8 years and 8 months (range, 5 years and 9 months-10 years and 11 months). The mean follow-up was 25.2±10 months (range, 12-40 months). Four cases were applied closed reduction under sedation and analgesia in the emergency room within an average of 2 hours and 57 minutes following dislocation (range, 2-4 hours). THD occurred as a result of low-energy trauma in four patients and high-energy trauma in two.
In five patients, hip dislocations were towards the posterior. Moreover, in a patient with transepiphyseal fractured dislocation, it was superior-posterior. Four patients were treated with closed reduction and two were treated with open reduction. The patients treated with closed reduction were applied bed rest and skin traction after the reduction. In one of the two patients treated with open reduction, spica cast was used and in the other patient, hip abduction device was used. The patients treated with closed reduction were permitted to full weight bearing at the sixth week.
All cases were evaluated clinically and radiologically at the third, sixth, twelfth months, and last follow-up. Harris hip score was used for functional evaluation. Joint space widening of 2 mm or more was defined as asymmetric enlargement of the hip joint. In comparison to unaffected side, the diameter of the femoral head difference more than 2 mm was defined as coxa magna.
RESULTS
Five of the six patients treated with closed reduction had 
painless, full range joint movements and no limping in their last follow-up. They received 100 points from Harris hip score evaluation. None of these cases had sciatic nerve injury or recurrent dislocation.
In the last controls, there were no radiological or clinical leg length discrepancy, heterotrophic ossification, early epiphysis closure, posttraumatic arthritis, and avascular necrosis in five patients. In one patient, there were leg length discrepancy, AVN, and posttraumatic arthritis.
Illustrative Cases
Case no. 1 (Patient no. 5) A 10-year-old male patient in whom posterior hip dislocation occurred as a result of another child falling down on his affected leg while playing games ( Figure 1a ). After closed reduction, 3 mm asymmetric widening in the hip joint was found compared to the normal side ( Figure 1b ). The hip was stable during physical examination. Osteochondral fracture in the posterior wall of the acetabulum was seen in post-reduction CT imaging ( Figure 1c ). The patient was treated with skin traction and bed rest for a month. At the sixteenth month follow-up control, although 3 mm asymmetric enlargement continued, his hip had full range of motion and was completely painless ( Figure 1d ).
Case no. 2 (Patient no. 4)
An 11-year-old male patient in whose left hip a posterior dislocation developed while sleeping after sports injury (Fig.  2a) . Closed reduction was tried under sedation and analgesia in the emergency room at the fourth hour after dislocation, closed reduction was achieved but re-dislocation developed secondary to instability during physical examination. In magnetic resonance (MR) and computerize tomography (CT), torn of capsulolabral complex was seen with apophyseal avulsion fractures from the acetabular edge. By injuring surrounding soft tissues, dislocated femoral head changed the location of superior-posterior (Figure 2b-d) . There was abundant hematoma inside the joint and anterior labrum moved into the joint (Figure 2e ). Osteochondral fracture was not determined. The patient was treated by open reduction with posterior approach at the eighth hour. Capsulolabral complex was repaired with absorbable sutures. Pelvipedal plaster cast was applied. Range of motion exercise was started and the patient was allowed to lower extremity partial weight bearing after the plaster was removed at the sixth week. At the twenty-sixth month x-ray control of the patient, 6 mm coxa magna was seen in the dislocated hip (Figure 2f ).
Case no. 3 (Patient no. 6)
A 10-year and 11 month-old male patient in whose left hip a transepiphyseal fractured dislocation developed as a result of a traffic accident. It was seen that the fractured femoral head epiphysis moved to superior-posterior in the X-ray and CT image (Figure 3a, b) . Open reduction was made by anterior approach at the twelfth hour without attempting closed reduction. After the transepiphyseal fracture had been fixed by three retrograde Herbert screws, the hip was reduced. Injured capsulolabral complex was repaired with anchor suture (Figure 3c ). Patient's hip was stabilized with hip abduction device for two months. He was permitted to walk with partial weight bearing at the eighth week and full weight bearing in the tenth. At the third month follow-up, AVN occurred in the femoral head (Figure 3d ). Posttraumatic arthritis and subluxation were determined at the first year follow-up (Figure 3e) . Furthermore, there were 1.5 cm leg length discrepancy and restriction and pain in his hip movements. Harris hip score of this case was 61.
DISCUSSION
Traumatic hip dislocation is a rare condition with a bad prognosis due to potential complications in children. THD usually occurs as a result of low energy traumas such as simple falls and sport injuries in children under the age of ten. [1, [10] [11] [12] [13] Higher energy traumas such as falls from height and traffic accidents are prominent in children over the age of ten. [14, 15] THD is classified as anterior, posterior, central and inferior. It is three to four times more frequently encountered in boys than girls. [5, [16] [17] [18] Posterior dislocations are much more frequent than anterior dislocations similar to the adult age group. [5, 6, 14, 19] Our findings were consistent with the literature.
The main treatment modality is closed reduction of the THD under sedation or general anesthesia as soon as possible, preferably within the first six hours. [ [16] . After closed reduction, the hip should be evaluated for its stability by physical examination and concentric reduction should be confirmed by X-ray imaging.
Concentric reduction may not be obtained due to intraarticular osteochondral lesion and massive hematoma, as well as incarceration of the muscles, tendons, torn capsulolabral complex, and ligamentum teres. [18, 22, 23] Although bone and osteochondral lesions are better evaluated with CT, MRI is more superior for evaluating trapped soft tissues in the joint, as well as capsular lesions and surrounding muscle and tendinous structures. Especially, if concentric reduction cannot be provided in older children, osteochondral fracture should be kept in mind. [17, 18] In their study, Mehlman et al. [16] had not encountered any radiological or functional sequel in four patients with up to 6 mm asymmetric joint enlargements after closed reduction. Vialle et al. [17] had not determined any correlations between the severity of trauma and soft tissue entrapment or osteochondral fracture in their study. In our study, osteochondral fracture was encountered in only one patient as a result of low energy trauma.
THD complications are much rarely encountered in children than adults except for recurrent dislocation. [6, 20, 24, 25] Recurrent dislocation usually develops based on a defect or joint capsule laxity. In the literature, recurrent dislocations are more com- 
monly seen especially in children with two weeks or and less immobilization or allowed early ambulation. [20, 25] None of our cases developed recurrent dislocation. Thus, it is our belief that in children under the age of ten, immobilization for four weeks along with suitable rehabilitation is particularly important for the healing of surrounding soft tissues to make the joint become stable.
In children, THD may also lead to complications such as femoral head avascular necrosis, sciatic nerve palsy, posttraumatic degenerative arthritis, and coxa magna. Recent studies have reported that the sciatic nerve palsy is the most common complication. In the literature, sciatic nerve palsy has been found between 5% and 20%. [14, 19] However, among all complications, AVN has the worst prognosis. [12, 14, 19] The velocity of trauma, age at the time of injury, the interval between initial trauma and reduction, and fractured dislocation have been emphasized as predisposing factors in the development of AVN. [9, 13, 21, 26] The possibility of AVN increases in older children
. [1, 6, 12] High energy trauma also increases the risk of AVN development. [3, 9] AVN usually develops in the first three years. [14, 19] In the literature, AVN rate has been reported 3-15% in patients whose reduction has been performed in six hours. AVN rate reaches up to 100% in neglected THD patients [9, 13, [15] [16] [17] 19, 27] However, recent studies have found that AVN rate is less than 5%. [12, 17] Additionally, AVN rate has been reported 80-100% in children with fractured dislocation. [9, [28] [29] [30] AVN developed in none of the patients with isolated hip dislocation in this study.
Growth disturbance develops due to proximal femoral physis damage and affects especially children under the age of 12 and it may lead to leg length discrepancy and angular deformities in the femoral neck. [9] Growth disturbance usually emerges as coxa magna in children older than 12 years. Physeal damage can be directly related to trauma and it may also occur due to fracture, AVN, synovitis, and reactive hyperemia. [13, 15] Coxa magna was encountered in only one patient in the present study.
Posttraumatic arthritis usually develops nearly four years after the trauma and is usually associated with avascular changes and intraarticular fractures. [6, 14, 24] Radiological changes in these patients emerge much later. Radiologic arthritic findings appeared in a patient in this study in the first year due to intraarticular penetration of the fixation materials and development of AVN. Retrograde fixation is not recommended because of its difficult removal and risk of joint penetration. It is our opinion that anchor suture in the acetabular edge does not provide sufficiently stabile fixation in pediatric cases, and therefore, it should not be used close to the joint.
General opinion is to allow partial weight bearing of patients at the fourth or sixth weeks and then pass onto full load. [1, 2, 6, 16, 20] Prolonged immobilization and no weight bearing of the affected leg do not decrease AVN incidence and severity. [9, 21] A similar treatment protocol was applied in our cases. Functional results of the patients with THD are usually very good. [2, 3, [16] [17] [18] In contrast, poor results are often related to accompanying injuries and AVN. However, functional results have been found good in the majority of the patients with AVN. [17, 18, 25] The limitations of the present study were small number of patients and short follow-up period.
Especially in children, THD should be diagnosed rapidly and must be treated urgently. Repetitive closed reduction trials should be avoided. If it is not possible to obtain a stable closed reduction, advanced imaging techniques such as CT and MRI should be carried out for investigating prohibitive causes. If closed reduction is not successful, open reduction should be considered. It should be kept in mind that the rate of avascular necrosis may reach up to 100% in cases with transepiphyseal fracture accompanied by dislocation.
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